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(54)Title: PROJECTION ALIGNER, METHOD OF MANUFACTURING THE AUGNER, METHOD OF EXPOSURE USING 
THE ALIGNER, AND METHOD OF MANUFACTURING CIRCUIT DEVICES BY USING THE ALIGNER 



The quantity of ultraviolet pulse light (IL) incident on a projection optical 
system (PL) is measured by means of an integrator sensor (9), and the quantity of 
ultraviolet pulse light (IL) that has passed through the projection optical system 
(PL) is measured by means of an irradiation monitor (32). The quantity of 
transmitted light is divided by the quantity of incident light to calculate the 
proportion at which the ultraviolet pulse light (IL) is attenuated in the projection 
optical system (PL), or an attenuation factor. The attenuation factor is determined as 
a function of the integrated value of the quantity of incident light. During exposure, 
the integrated value as quantity measured by means of the integrate sensor (9) is 
substituted into the function to estimate the transmissivity (attenuation factor) of the 
projection optical system (PL). The output of an excimer laser source (1) is 
controlled according to this attenuation factor to control the exposure thereby 
preventing lowering of exposure control precision due to illumination variations (or 
pulse energy variations) on the substrate caused by attenuation variations 
(transmissivity variations) in the projection optical system. 
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)V^-e^m'M^ ill^g|5 6 7C#ti^a-r;5o :/ 1 0 9 fc^fe^i 

^) ^S-TKIgcT (e) (BP-^, mmm'T-:^) l'^®Alti^Xt^;i.^-eS:f^A 
LT. m^<OBtrBlFBl|iSl?i^ft(DSi^^^^PLCO^jg$ (M^^) T (now) 

^ntHL. muLtzmMm mmm) t (now) ^mm^e 9\zmm-r^o c 

g^) ff^^r^OilL. S{3{a{i'J7Jl^^-r AT^Bt^^TO^jgi^ (MS^) ^ 

w) izm-isi^xmn-^"^)]^?.^! L(Diiiti^mm-t^o '^7xax7^-v 

15 2 4 0^S3lSVw^ (1) ^(^Vwo j5>^^il:$1i:/^cS;<<i=b<7)<i:-r?)t, -t^XAW 

(•i;xA®) TcDRg^ (m^mmmftf), mfiMa^fcoox^^-^ji/^-) ^-5^ 
tc-rn«j;Vio gp-^, ^myt^MPLcDMiBim mmm) t (now) (D^^b^ 
m^r^^o\z {^(Dmi^m immm r (now) izRitm^'ftx). atfx 

■ft^^m!^t\zii\^^&m^^^Ph(Dm}^m mmm) t (now) <dm<^tl 

tKommm mmm) ^Eotvx. ^x./\mx(Dm^/vux^i Loymm"^-^ 
izr^rctf><DATFJL^iy7U--ifytw.i(DBmmt}^E, tr^t. E.mxr 

E,= EoX (To/T,) (2) 

17 
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10 7-11 oizm-^xm^cDmmmmT^B^^j^PLCDmj&m (m^m) <r> 

<n>\i!^-hWmimir>t^^. ^LT, 1^^%%^! \.f^t.^\z\t. mmtT^v^yf 
±$ns li^av b6^(Dmyti}mjLrz'^ iXf-yyi 13), '^(Di^ay hm^ 

m) ^mi^J7)u^^ Axi^mv. z.<Dmm^^^zm'::s\,^x^J:J\mx(D^^^/'^ 

15 ±o&x3 hmm(D±m^msEmytmxmytx^^o 

TFji=¥>''^u-'tfMMi(Dtiiti^mmbx\^^^t}^. (1) ii:ct 0 5^-75^^ J; 

20 PL®M®^ (M*^) T (now) MffcLAcJ^^fCti, ^^5tjII(^£il:^€:- 
^{CLT:fel/^T, ^3^^ m^m) T (now) (Ilt^JLT'irxAXT"- v 2 4 

^^i', ^mM<Df^2<D^mo)mm\z-o^wiBMr^o :i^mx^mi(ommmytm 

TV^^. ^CT, *««JlC*5t:^^S^3t^^PL®5iai^ (M«) (D«a)fhSiJ 

MxitiSL§eyt^mPL(DmMm im^m mt^mmr^miz. mmzm^-t^ 
}iR^mmi.x^n^mW((Dmytmtmm\z^M-^'&^o ci^tfS'jcD^© 

18 
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Vin/EiD=Ve/Ee (3) 

F-Lizxm-r^m^m^^. n^mmtm^mytmtTm-\zti^j:o\z-r^o 

^J:*t^. Vin=Ve tti^mm^Ll'^ tjiii. dOthiPjjO^, m2<D^m^^J^ 

sij^n^A#tx^^;i/^-E i . mMm'E-^ z 2 ^^^n-LTti-a'i^n^^j^x^.;!. 

^-Eo^fflViT, l/5^^;UR<7)/t^->'M^ ?:fiMX<DliicTR 
(X). ^j^Tt^^PLcD^ig^ (MS*) ^Tt-rn^, aT<^^i:0^Si^7t# 

icTR (X) SJt:/^^ >H1 5A&r>'nJ«j:/^-r>H 1 SBro^'&WTS: 

T= (1/TR (X)) X (Eo/Ei) (4) 

25 Mm=^Z.^3 2(D§:^m^Wt^-^n im2mm). V^^)V7.t—92QA±.\ZV 

^^)VR-mmM^n. v'5'^)\^7.7—'j2^A\-x^^mh^mz^m'r^. 
:^;i'R(D^s:&iS](DaBxicMis;-rsA^5'->^jg*TR (X) Amm-^n^o 

19 
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>^2 0 A©&KX;f&ti$!i^flii^2 7 \zmt-^n. n)V7.^^mz-i y^r^ 

10 ;^(DX7^vy 1 2 5 (c:*5(.iT, £^JIII^2 7ti, i/5^^>;PXx->'2 0 A<D{ie 

^-ymm^TYL (X) ^&^i;fcM^«5)- LXAmx^^JP^^^- e <£S 

Tit. AMx:t>;i'^-E i > S:DfSiax:t^;l'^-E (4) SitCf^ALTSi^ 

20 ii^n. fi-Wi^TLfct^icx^-yyi 2 7ic^fi^bT, mmm mmm) m 

iCT (e) tLT5}c«). ilOKicT (e) 'J 6 8 JClSlfiT'S. 

oeti^^iii, 0iics^-rci;oici/5"i^;i/RRrX«^xAW<o^3E;5«W$^ 

mt^nt:>ti. /'^)vx^^m\z^ y^^u—^ty-^diz^^xujL^A^-E i 
©thffiij*«fft>n^, ^LT. i/5'^;uRofigXcfco^m^n^/ti5'->^j^^ 

TR (X) 5&«S2cDAM5t««5^-g|5 6 4{C#^J^^n. AM)fea«:«-g|5 6 4 « AM 

20 
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•J 6 SlClBM^nfcK^T (e) \Z^<DXmmJL^^)V=^-e^i^XLXm^(D^ 

s §^^m^Ph(DmM^ (Ms^) T (now) ^wtmi^. w-mmi^^mm^G 9 

izmmt^o -^-LT. mm^6 9X\t, Xr-^Z^l 3 l{C*5ViT> Xy^y:fl 1 

otmmz^§^yt^mPL(Dmmm immm) <D^m^mmLX'yjLj\w±xay 
ti. x{f9]^myt^6(om^^^mmr^o ^<D^(DX7^^yyi 3 2-1 3 

15 ?:j:*3> ±iBo^jT«M^ (^«^) mmmizitu^^ jvRit^Mo^yji^'.z^ 

^^Tgi^T (e) <Dmf}mmz^i\^'r^^.nh$>^o ^z.x\ ^it:^\^m\z^ 
(Dm^Ti (e), T2 (e) ^i^tbx^^. ^^m^m\zit^^:^mzjt^ij^x^ 

(Dm^Tl (e), T2 (e) ^^V^^J-tj-^ct-S Id UTtjcfcVi. dtltCctoT. 

mxtii^m^miz^. mn&izmyt&mmi)n=ft>ti^. 
:k\z, :^mm(Dm3(Dmm(Dmm\z'D^mm-r^. ^mx%mi<D^mm^m 

m^m) (D^«j*=bM-rs. m-^. JifBomij^rj«m2(D«coj^^ic 

\zm.-b izmommizm^ t^^o mux. ^w\z 1 m(D^^m%u<Dmisi<D^n 

21 
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^•tm5<DX^yZfl 4 1-14 5 {C*l>T, KDmmommOXy^yZ^ 1 0 

10 i~i 0 5tmmz im2(D^m<Dmw^(D7.y'y':fi 21-12? tTOTtjj; 
mo. xmi^ji^-)i^-e<Dm^tLx^(DmT&m mmm) t (e) <&*«e)T 

pCfJ 6 8 tZlBttf -So X-T-^y/l 4 7- 1 5 0{C*5l/^T. BgM^b:'5:Vi 

15 To 

izm^(D-^-z^>^Mxrzmytmi^mm^nrz^mx% a r Fx=^^v-7i/-if5t 

mi(D^^^W±-r^o "tO^m. X7"«y:/14 7T^^f?jh;&^^.(0MjiB#PBlt^ 

h<Dmj^m mmm) t (=eo/e d ^nmL. zomj^m m^m) 
m^m i^n^6 7\zmm-t^o z-ouwomm^m^mmmKimv. 

ji7.^iL<D^^w±:^^ibO)mT^mmt<DmmT (t) llxi&ui^. ^KDwrn 

T (t) U 6 BtClBlt-r^. ^©lUfcT (t) tL.TiA. i^J^^^Sr^^t 

m 6 ©tt^ 7 0 c i l oM*tf?jhm©^j^^#i^ p l omm 

22 
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m mmm) t (=Eo/Ei) o^ito-m^T^v, ^(Dm6<D^mtmmi¥ 
±i}^i^<DmjMimmt (hour)T. mm\imMm immm) r (^Mm) t*^, s 

m9y/^)v:^^i L<Dmm^±mzit, ^myt^^PL(Dmmm (.mmm) Tit- 
ieflyt;ts^jgp#rBi t ©iiigcT (t) ;o^i2ti$n^, 

Xit. (MS^) Sl^gB6 7-C«, ADC 6 2;i^e.®AWxt^;i/^-E i 

>:/-/i 5 iic*5v^T. im^m) mnue 7t«. lt^^m 

yi5 3lC:teV^T, C:(DA*r^X:i'^;U:^^— e. St>'7>5^>yy 1 4 4T^^:'J 6 8 
iClBlt^nfcRI^T (e) <J:Oa^7t#5^PL(^;^ffi(D^j§^ (i^i?^) T (n 
ow) <&^j6-5„ ^LT, SlTcDT.T'y-fl 5 4 -Jria 3 <D;:^7=-^y 7' 1 1 0 tmU 
20 T (now) (D^it^m-r^^'^\Z^{^n)V7.^lL 

2~1 5 4(^|fef^y{>t|iOii^nSc 

-?-C0^. 1 5 ST^M^Ti^J^TL. >^1 5 9T10(Dv3 

^Tztb. mmtx'ryyi 5 i7&>e.7>7^u/yi seiz^nLx. miiim mmm) 
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{ij-r-5. z.<Dm^. mmmmti)ioi^(Dmj^^ mmm) t co) o^i^tc*!: 
T}k^^r)mtE<o^^^m^p Lo^^f^(Dmj^m mmm) t (now) <&^m 

10 T (n ow) =TA • TB/TC (5) 

mm^ (5) ^T^e^^MiLT, m^mpm^^o. zL(D^o\z\^x^i^3y 
0 5 <D^^m^^mmzox./\w±\zjsi^A^->^mfiSL-t^iimxm 

25 4±\Za-\i-r^o '-klZ, X^yZ^l 7 4\Zi5\^^X. M 5 <D7.y- y ^ I 5 1 ^ 1 

6 it.x(Dmi^tmmiz. ^myt^mphomMm mmm) o^it^nm-t^ 
jL/\w±<D'&'>3y hmmizmytf^. 

24 
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xA±®^K->3 vm.'^^(r>mnn%mm'^(r>mzu^^'b\zm,%nmiim\ 

20 z.(DWiMM(r>m^\z]^-cxm%w-^wm\.x\^'^fz.^. ^B^^m<DnmmmW} 

25 zcom^s mnm^^mm^it. ^myt^m(Dmmm(D^xmji^^)v^-m\z 
M-t^mtm(om\z. m^nL:^-)\^=^-\i-A(Dmm^^mLrz'i^(Dmmmm\zM 

jL^^)\^^-\i:-A<Dm^^^mvrzW:0)mmmmz&-^\,^xm'A^^^^^(DU. 
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10 mmr^^itizx^x. '^x^(Dni5'->^m<om\^^\zx^xkiJL^^)v^-m(D 
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^ Jk (0 m M 

2 . wji^is 1 \zf5.m(D^mm^mmiz lt. 
15 3. m-^mnzmm<D^m^ytm^izi.x. 

4 . 1 \zmm<Dnmmyt^m.\z ux, 

20 T. mm-^7.^(D/'^^->(Dm^m^m^±iz^^-r^:Lt^^WLtr^^mu 

5. mJkm4izmm(D^^mytmmizLx. 

X ^ LTsaiBSj^Tt'^J^tc ASt-r^ Al*^x:^;i/^- ^^tiJ-T S :i <»: ^4^^ 

25 

7. m^yMGiztzmonmm^mmizLx. 
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9. m^msizmmonmuytrnmizLx, 

z: t ^mwitt^^§emytmm> 

1 0 . m^m 9 \zmmo)^mm^mm\z lt> 

1 1 . 8 (ClB«t(7)Sj^®^^glC LT, 

1 2 . is^Ji 8 \ztim.(D^mmyemmiz lx. 

X. mti-rxif<Dn^~>(Dm^mtm^±\z^^-r:hh<Dx$>o. m^mtm 
20 t:i\-Lxmt^tk^yt^mzxm't^xmmx.:^}i'^'-^s\-m'r^ z. l ^^^mt-r 

1 3 . m^m 1 \zum(D^^u^^m\z lt, 

25 14. 1 3 {Cl2«c©fej^^7t^g{C LT, 

28 
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1 5. m^mi 4\zf&m(D^mmyti^mizLx. 

5 ' 16. m^m 1 5 lt, 

mti^ibtzm^mizm-i^i^^Xs mmmu^^z^Piibn^mytm^umr^^it 

17. tm^4{zmm(D^mmytmmizbx, 

« 

1 8 . mj^^m 1 \ztim.(D^mm^^miz lt> 

15 19. ■^x^iz]^^-^nrz/-^^->^m^(Dmyt:^^''j\^^-^-j^xmmL. m 
'^x^cD/'i^-xDm^i^myt^^^ift vxm^±\z^B-t^^mmyt^m\zid 

20 -r^^j^g^^M. 

2 0 . W5)<ri 1 9 \z^m(D^§^m^mmiz lt. 

2 1. iff5)^^l 9lc:i3ig<^SJ^S>tgBHLT. 

X. MiBTT. ^ ®/t ^ - ><Dmt:mtEmwL±\z^m-r^ z t. ^^mtr^i&mm 
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2 3. mj^mz 2\ztm(D^mm^^m\zLx, 

2 4. »:*J12 2tCl2ife0S]^g7t^efCL-r, 

mx.:^-)i^^-sYm^^wizm-r^:it^^WLfr^^mm^mm.o 
15 2 7. wjt<3S 2 6 izBm<D^mm^mm\z lt. 

2 8. %%im2 7\z^dM0^^myt^m\z\.x. 

20 MIESJ^^^^Sti, H>fsE^^x:^;U^- f- A i MtB-7X ^ t ^ffi^^^ L 

T, (on^-y<Dm^mum^±.\z^Bir^%<Dx^r) ^ mwmtn 

m \z mtmtft:x.^)V^- 1 - A t BlJtB-7 X ^ i $ iiUi)"^ ^> MIBT t; 

<&^bTMiBS]^^#i^(' AW-r^Amx^^ju^-^ti-aij-r^ <Lh^mwLtt 
25 2 9. 1 9 \ztm.(ome^mymm.\z\.x. 

3 0. T;^^icj^fig$nfc>'t^->^R)f^©g7tx:^ji.^-t'-A-rMWb, m 

30 
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10 3 2. 3 0 t|fi«<7)S^g7t^S©ill3g:&felC LT, 

3 3. i»^^3 0{C|Bm<^SJ^^^^MC)g}ii;5F?£{CLT, 

15 ^Amx:^^;u^-&^m-r^ t ^ii^wit-r^nmm^mm<Dmm:^m. 

MIBSI^x:^^;i.4^-e-A<hmllBx'X^ .hcDffij^Mlf bX, mlfB-^ 
20 3 5. |»^JM3 4tClB«©^j^S^^S®Si3i:^ffi{3LT, 

ji& bfc WIB ^ 0^##14x* -5 <h t-r ^ S^^^^S^mii^fe. 

3 6 . 3 5 lC|B«©S^E^^«©^)t:^fe{C LT, 

3 7 . it^Ji 3 0 izmm(Di^mmytmm(Dmm:ijm\z lt. 
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3 9 . m^^m 3 0 \ztm<D^mmytmm(Dmm:^m\zvx. 

m^^mm'r^xr-yy^w\z^r^^t^^wit-r^^mm^mm<Dmm:^mo 

4 0 . mj^^m 3 0 \z$EWi<D^mm^mm(Dmm:^m\z ux. 

•^xi7<D/^^~>(Di^^^m^^^^ift-vxmw.±\z^B-r^m^:^m\zii\,^x. 
mm^m^^mzxm-r^xmm:ri^-)\^^-\zjt^cr^mm^m^^^(Dmmm 

mm-7x^^if\-Lxmti^myt^mzxm-r^xmj^^-)\y^-mtmtim^ 

4 2. tt^ii4 1 izmmo^mytismizLx. 
mm-^7.i7(Dmmmz&-^\.^x. mti-^x^^ijt-Lxmti&B^^mzAm-r 

20 4 3. m^m4 nzmm.(Dmyt:^mzi.x. 

mmmyt:n^'')\^^-if-Atms&-^7.^t(DmM^mm^^mm lx. mB-^ 
x^^ift- Lxmrn^mytm^ am-t s xsti^xt^ji.:^- ^^^6 ^^t ^<^m. t 

4 4. mim4z\ztm.(Dm^i5mz\^x. 

4 5. i»^]^4 4(CtB«c®@^:&tet3LT, 
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4 6. m^m4 1 \ztim(Dn^:^mzvx. 
mmmm.^m^\zm-:3\.^x. mtzm^±.\z^^^n^u%m^mm-^^z.h^ 

m.\z^t^z.L^^^L'^^U%-:f5m. 

4 8. m^m4 1 \ztm.<r>mt^y5m\zvx. 
muxm^^:r.^-)v^-\zn^^mmi&m%^%(ow.n^'m\tmtm%:r.:^)v 

tH:^^<ommm^W}t(D2mmoymiim^m^m^xmm^^^m^<D^mm^ 

4 9. »^Jg4 1 {C|Bit<DE^:^fe{cLT, 
15 c:<!:<&#m«!:-rsS7t:^te. 

5 0. T:^^(D/-^^-y(Dm^^myt^m^if\-Lx&u±iz^mvxm^(Dm^ 

mti-^TsC^^ii^-LxmB^M^^^mizAm-r^xmmji^-ji^^-^zM-r^mt?. 
20 mxmmj:-^-}\^^-t\zm'^^^x. m^mz^n^ 

mti^B^^^ommm^^ib. nmmm^m.-:>xmt&mm±^(Dm^m^mm 
Lxmm-rx^o/'^^^-xDm^mm&mzm^r^m 2 nmt. 

25 5 1. w^ig 5 0 izmmo^^y'/u x(Dmi^:^mz lt. 

5 2. •7x^izmfi^-^nrz/-^i^->^m^<Dm^ji^}v^-\^-Axmmv. m 
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5 3 . m^m 5 2 \ztm(Dmyt:^miz lt. 

10 5 4. mJ^m 5 2 (Cf2m<Z)|l3t:^^{I LT, 
5 5 . it^^ 5 2 tClB®OS^:^fi{CUT, 

5 6. tt^jss 5\zBm(DmytyjmzLx. 

5 7 . gf 5j<]® 5 5 \ZtEm(Dmyt:^miZ LT, 

5 8 . wj^]® 5 2 ^Ilemo®7t;^^^ lx. 

25 5 9. 5 2 fCfHm®g7t:^S(C LX. 

6 0. •^7,i7izm^-^nrzJ-^^->^m^(Dm^ji^^)i^=^-ii-Axmmv. m 

<7)/\-iS^- >o^^&si^^#,3^ ^ift Lxm^±\z^m-r^^^mytmm\zii 
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5* 6 1. m^me 0 iz^&mo^^mytmmizi^x. 

6 2. m^me o\ztm<D^mmytmm\zvx. 

6 3. m-^m 6 0 \ztim<D^mmytmm\z lx. 

6 4. •77.^\zM0Z^nrz/-^is^->^m^<Dm^j^^)\^=^~\i-Axmm\^. m 
15 ■^7.i^(DA^->(Dm^&m^m^^ifYLxm^±\z^m-t^^mn^mm(Dm 

20 mmmMmi^mi^m\zm^-^ntzmmmMm^W} t mtimj^mm t ics-^v^ 

6 5 . »Jj^]^ 6 4 {Ct2ic©S^M5tgM©®!it:&}i{C LT, 
25 6 6. f|:*^6 4lCie«i©S]^^^igM©®i3t:&J£lCLT, 

mj^^mmr^x9-y':^^i^izmr^:it^i^WLi:r^^mmytmm<D^m:^i^o 

6 7 . If 6 4 l3tB«©SJ^^3tM0S{ig;&felC UT. 
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6 9. w^^6 8 xz-^sMd^n^-nmLXy-r:. 

7 0 . w^Ji 6 8 \z.um.o^m%-)imz ut> 

7 1 . '^mk 6 8 \Z^m.(0^%l3m\Z UT. 
H^fBS^x:!'.;i.^-t:*-Afi, iSI^^(OJ^:g^^T^x:?^;U^- h'-AT^-S 

7 3. it*^7 2{Cfai£<7)laIgS7^A-f7.<Di53g;^J^JC:UT. 
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